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Technical Support Document:  

 

Chapter 35 

Intended Round 3 Area Designations for the 2010 1-Hour SO2 

Primary National Ambient Air Quality Standard for 

Pennsylvania 

1. Summary 
 

Pursuant to section 107(d) of the Clean Air Act (CAA), the U.S. Environmental Protection 

Agency (the EPA, we, or us) must designate areas as either ñnonattainment,ò ñattainment,ò or 

ñunclassifiableò for the 2010 1-hour sulfur dioxide (SO2) primary national ambient air quality 

standard (NAAQS) (2010 SO2 NAAQS). The CAA defines a nonattainment area as an area that 

does not meet the NAAQS or that contributes to a nearby area that does not meet the NAAQS. 

An attainment area is defined by the CAA as any area that meets the NAAQS and does not 

contribute to a nearby area that does not meet the NAAQS. Unclassifiable areas are defined by 

the CAA as those that cannot be classified on the basis of available information as meeting or not 

meeting the NAAQS.  In this action, the EPA has defined a nonattainment area as an area that 

the EPA has determined violates the 2010 SO2 NAAQS or contributes to a violation in a nearby 

area, based on the most recent 3 years of air quality monitoring data, appropriate dispersion 

modeling analysis, and any other relevant information. An unclassifiable/attainment area is 

defined by EPA as an area that either: (1) based on available information including (but not 

limited to) appropriate modeling analyses and/or monitoring data, the EPA has determined (i) 

meets the 2010 SO2 NAAQS, and (ii) does not contribute to ambient air quality in a nearby area 

that does not meet the NAAQS; or (2) was not required to be characterized under 40 CFR 

51.1203(c) or (d) and the EPA does not have available information including (but not limited to) 

appropriate modeling analyses and/or monitoring data that suggests that the area may (i) not be 

meeting the NAAQS, or (ii) contribute to ambient air quality in a nearby area that does not meet 

the NAAQS1. An unclassifiable area is defined by the EPA as an area that either: (1) was 

required to be characterized by the state under 40 CFR 51.1203(c) or (d), has not been previously 

designated, and on the basis of available information cannot be classified as either: (i) meeting or 

not meeting the 2010 SO2 NAAQS, or (ii) contributing or not contributing to ambient air quality 

in a nearby area that does not meet the NAAQS; or (2) was not required to be characterized 

under 40 CFR 51.1203(c) or (d) and the EPA does have available information including (but not 

limited to) appropriate modeling analyses and/or monitoring data that suggests that the area may 

(i) not be meeting the NAAQS, or (ii) contribute to ambient air quality in a nearby area that does 

not meet the NAAQS. 

 

                                                 
1 The term ñattainment areaò is not used in this document because the EPA uses that term only to refer to a previous 

nonattainment area that has been redesignated to attainment as a result of the EPAôs approval of a state-submitted 

maintenance plan. 
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This technical support document (TSD) addresses designations for nearly all remaining 

undesignated areas in the Commonwealth of Pennsylvania (Pennsylvania)for the 2010 SO2 

NAAQS. In previous final actions, the EPA has issued designations for the 2010 SO2 NAAQS 

for selected areas of the country.2 The EPA is under a December 31, 2017, deadline to designate 

the areas addressed in this TSD as required by the U.S. District Court for the Northern District of 

California.3 We are referring to the set of designations being finalized by the December 31, 2017, 

deadline as ñRound 3ò of the designations process for the 2010 SO2 NAAQS. After the Round 3 

designations are completed, the only remaining undesignated areas will be those where a state 

installed and began timely operation of a new SO2 monitoring network meeting EPA 

specifications referenced in EPAôs SO2 Data Requirements Rule (DRR) (80 FR 51052). The 

EPA is required to designate those remaining undesignated areas by December 31, 2020.  

 

Pennsylvania submitted its first recommendation regarding designations for the 2010 1-hour SO2 

NAAQS on June 23, 2011. The Commonwealth recommended nonattainment for Allegheny, 

Beaver, Indiana and Warren counties and unclassifiable for the rest of the Commonwealth.  

Pennsylvania submitted. updated recommendations on April 8, 2013 and recommended that only 

a portion of Allegheny, Beaver and Warren counties be designated as nonattainment.  In 

response, EPA designated four areas as nonattainment in Round 1; portions of Allegheny, 

Beaver, Armstrong, Warren and the entirety of Indiana county.  Subsequently, Pennsylvania 

submitted several modeling analyses for areas within the state but did not update their 

designation recommendations.  In our intended designations, we have considered all the 

submissions from the state, except where a recommendation in a later submission regarding a 

particular area indicates that it replaces an earlier recommendation for that area.  In any such 

case, we have considered the recommendation in the later submission.  
 
For the areas in Pennsylvania that are part of the Round 3 designations process, Table 1 

identifies the EPAôs intended designations and the counties or portions of counties to which they 

would apply. It also lists Pennsylvaniaôs current recommendations. The EPAôs final designation 

for these areas will be based on an assessment and characterization of air quality through 

ambient air quality data, air dispersion modeling, other evidence and supporting information, or a 

combination of the above, and could change based on changes to this information (or the 

availability of new information) that alters EPAôs assessment and characterization of air quality.   

 

 

 

 

 

 

                                                 
2 A total of 94 areas throughout the U.S. were previously designated in actions published on August 5, 2013 (78 FR 

47191), July 12, 2016 (81 FR 45039), and December 13, 2016 (81 FR 89870). 
3 Sierra Club v. McCarthy, No. 3-13-cv-3953 (SI) (N.D. Cal. Mar. 2, 2015). 
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Table 1. Summary of the EPAôs Intended Designations and the Designation 

Recommendations by Pennsylvania 

Area/County Pennsylvaniaôs 

Recommended 

Area Definition 

Pennsylvaniaôs 

Recommended 

Designation 

EPAôs Intended 

Area Definition 

EPAôs 

Intended 

Designation  

Cheswick Area/ 

Allegheny 

County (p) 

Allegheny 

County (p) 

Nonattainment Remaining 

Undesignated 

Portion of 

County 

Remainder of  

County 

Unclassifiable 

Cambria County Cambria County Unclassifiable Same as 

Commonwealthôs 

Recommendation 

Unclassifiable 

Carbon County Carbon County Unclassifiable Same as 

Commonwealthôs 

Recommendation 

Unclassifiable 

Clearfield 

County 

Clearfield 

County 

Unclassifiable Same as 

Commonwealthôs 

Recommendation 

Unclassifiable 

Delaware 

County 

Delaware 

County 

Unclassifiable Different than 

Commonwealthôs 

Recommendation 

Unclassifiable/ 

Attainment 

Lawrence 

County 

Lawrence 

County 

Unclassifiable Same as 

Commonwealthôs 

Recommendation 

Unclassifiable  

Lehigh County Lehigh County Unclassifiable Same as 

Commonwealthôs 

Recommendation 

Unclassifiable 

Montour County Montour County Unclassifiable Same as 

Commonwealthôs 

Recommendation 

Unclassifiable/ 

attainment 

Northampton 

County 

Northampton 

County 

Unclassifiable Same as 

Commonwealthôs 

Recommendation 

Unclassifiable 
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Area/County Pennsylvaniaôs 

Recommended 

Area Definition 

Pennsylvaniaôs 

Recommended 

Designation 

EPAôs Intended 

Area Definition 

EPAôs 

Intended 

Designation  

Philadelphia 

County 

Philadelphia Unclassifiable Different than 

Commonwealthôs 

Recommendation 

Unclassifiable/ 

attainment 

Schuylkill 

County 

Schuylkill 

County 

Unclassifiable Same as 

Commonwealthôs 

Recommendation 

Unclassifiable 

Remaining 

Undesignated 

Areas to Be 

Designated in 

this Action*  

 

Rest of state Unclassifiable Same as 

Commonwealthôs 

Recommendation 

Unclassifiable/ 

attainment 

 
*  

Except for areas that are associated with sources for which Pennsylvania elected to install and began timely 

operation of a new, approved SO2 monitoring network meeting EPA specifications referenced in the EPAôs SO2 

DRR (see Table 2), the EPA intends to designate the remaining undesignated counties (or portions of counties) in 

Pennsylvania as ñunclassifiable/attainmentò as these areas were not required to be characterized by the state under 

the DRR and the EPA does not have available information including (but not limited to) appropriate modeling 

analyses and/or monitoring data that suggests that the areas may (i) not be meeting the NAAQS, or (ii) contribute to 

ambient air quality in a nearby area that does not meet the NAAQS. These areas that we intend to designate as 

unclassifiable/attainment (those to which this row of this table is applicable) are identified more specifically in 

section11 of this TSD. 
 

The area that Pennsylvania elected to install and began timely operation of a new, approved SO2 

monitoring network is listed in Table 2. The EPA is required to designate these areas, pursuant to 

a court-ordered schedule, by December 31, 2020. Table 2 also lists the SO2 emissions sources 

around which each new, approved monitoring network has been established. 

 

Table 2 ï Undesignated Areas That the EPA Is Not Addressing in this Round of 

Designations (and Associated Sources) 

Area Source(s) 

York County  Magnesita Refractories, PH Glatfelter Co, 

Talen Energy Brunner Island Power Plant 

 

Areas that the EPA previously designated unclassifiable in Round 1 (see 78 FR 47191) and 

Round 2 (see 81 FR 45039 and 81 FR 89870) are not affected by the designations in Round 3 

unless otherwise noted. 
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2. General Approach and Schedule 
 

Updated designations guidance documents were issued by the EPA through a July 22, 2016, 

memorandum and a March 20, 2015, memorandum from Stephen D. Page, Director, U.S. EPA, 

Office of Air Quality Planning and Standards, to Air Division Directors, U.S. EPA Regions I-X. 

These memoranda supersede earlier designation guidance for the 2010 SO2 NAAQS, issued on 

March 24, 2011, and identify factors that the EPA intends to evaluate in determining whether 

areas are in violation of the 2010 SO2 NAAQS. The documents also contain the factors that the 

EPA intends to evaluate in determining the boundaries for designated areas. These factors 

include: 1) air quality characterization via ambient monitoring or dispersion modeling results; 2) 

emissions-related data; 3) meteorology; 4) geography and topography; and 5) jurisdictional 

boundaries.  

 

To assist states and other interested parties in their efforts to characterize air quality through air 

dispersion modeling for sources that emit SO2, the EPA released its most recent version of a 

draft document titled, ñSO2 NAAQS Designations Modeling Technical Assistance Documentò 

(Modeling TAD) in August 2016.4  Readers of this TSD should also refer to the additional 

general information on the EPAôs Round 3 area designations relevant to Pennsylvania and all 

other states at issue in these intended designations. 

 

As specified by the March 2, 2015 court order, the EPA is required to designate by December 31, 

2017, all ñremaining undesignated areas in which, by January 1, 2017, states have not installed 

and begun operating a new SO2 monitoring network meeting EPA specifications referenced in 

EPAôsò SO2 DRR. The EPA will  therefore designate by December 31, 2017, areas of the country 

that are not, pursuant to the DRR, timely operating EPA-approved and valid monitoring 

networks. The areas to be designated by December 31, 2017, include the areas associated with 22 

sources in Pennsylvania meeting DRR emissions criteria that states have chosen to be 

characterized using air dispersion modeling, the areas associated with 1 source in Pennsylvania 

for which air agencies imposed emissions limitations on sources to restrict their SO2 emissions to 

less than 2,000 tpy, sources that met the DRR requirements by demonstrating shut down of the 

source (1 of which are in Pennsylvania), and other areas not specifically required to be 

characterized by the DRR.  

 

Because many of the intended designations have been informed by available modeling analyses, 

this preliminary TSD is structured based on the availability of such modeling information. There 

is a section for each county or group of counties for which modeling information is available. 

The remaining to-be-designated counties are then addressed together in section 11. 

 

The EPA does not plan to revise this TSD after consideration of state and public comment on our 

intended designation. A separate TSD will be prepared as necessary to document how we have 

addressed such comments in the final designations. 

                                                 
2 https://www.epa.gov/sites/production/files/2016-06/documents/so2modelingtad.pdf. The EPA also has released a 

technical assistance document addressing SO2 monitoring network design, to advise states that have elected to install 

and begin operation of a new SO2 monitoring network. See Draft SO2 NAAQS Designations Source-Oriented 

Monitoring Technical Assistance Document, February 2016, https://www.epa.gov/sites/production/files/2016-

06/documents/so2monitoringtad.pdf. 
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The following are definitions of important terms used in this document:  

1) 2010 SO2 NAAQS ï The primary NAAQS for SO2 promulgated in 2010. This NAAQS is 

75 ppb, based on the 3-year average of the 99th percentile of the annual distribution of 

daily maximum 1-hour average concentrations. See 40 CFR 50.17.  

2) Design Value - a statistic computed according to the data handling procedures of the 

NAAQS (in 40 CFR part 50 Appendix T) that, by comparison to the level of the NAAQS, 

indicates whether the area is violating the NAAQS. 

3) Designated nonattainment area ï an area that, based on available information including 

(but not limited to) appropriate modeling analyses and/or monitoring data, EPA has 

determined either: (1) does not meet the 2010 SO2 NAAQS, or (2) contributes to ambient 

air quality in a nearby area that does not meet the NAAQS. 

4) Designated unclassifiable/attainment area ï an area that either: (1) based on available 

information including (but not limited to) appropriate modeling analyses and/or 

monitoring data, EPA has determined (i) meets the 2010 SO2 NAAQS, and (ii) does not 

contribute to ambient air quality in a nearby area that does not meet the NAAQS; or (2) 

was not required to be characterized under 40 CFR 51.1203(c) or (d) and EPA does not 

have available information including (but not limited to) appropriate modeling analyses 

and/or monitoring data that suggests that the area may (i) not be meeting the NAAQS, or 

(ii) contribute to ambient air quality in a nearby area that does not meet the NAAQS. 

5) Designated unclassifiable area ï an area that either: (1) was required to be characterized 

by the state under 40 CFR 51.1203(c) or (d), has not been previously designated, and on 

the basis of available information cannot be classified as either: (i) meeting or not 

meeting the 2010 SO2 NAAQS, or (ii) contributing or not contributing to ambient air 

quality in a nearby area that does not meet the NAAQS; or (2) was not required to be 

characterized under 40 CFR 51.1203(c) or (d) and EPA does have available information 

including (but not limited to) appropriate modeling analyses and/or monitoring data that 

suggests that the area may (i) not be meeting the NAAQS, or (ii) contribute to ambient air 

quality in a nearby area that does not meet the NAAQS. 

6) Modeled violation ï a violation of the SO2 NAAQS demonstrated by air dispersion 

modeling.  

7) Recommended attainment area ï an area that a state, territory, or tribe has recommended 

that the EPA designate as attainment.  

8) Recommended nonattainment area ï an area that a state, territory, or tribe has 

recommended that the EPA designate as nonattainment.  

9) Recommended unclassifiable area ï an area that a state, territory, or tribe has 

recommended that the EPA designate as unclassifiable. 

10) Recommended unclassifiable/attainment area ï an area that a state, territory, or tribe has 

recommended that the EPA designate as unclassifiable/attainment. 

11) Violating monitor ï an ambient air monitor meeting 40 CFR parts 50, 53, and 58 

requirements whose valid design value exceeds 75 ppb, based on data analysis conducted 

in accordance with Appendix T of 40 CFR part 50. 

12) We, our, and us ï these refer to the EPA.  
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3. Technical Analysis for the Delaware County-Philadelphia County 

Area of Analysis 
 

3.1. Introduction 
 

The EPA must designate the Delaware County and Philadelphia County, Pennsylvania, area by 

December 31, 2017, because the area has not been previously designated and Pennsylvania has 

not installed and begun timely operation of a new, approved SO2 monitoring network to 

characterize air quality in the vicinity of any source in the Delaware County-Philadelphia County 

Area.  Pursuant to the DRR (see 40 CFR part 51, subpart BB), states had the option to 

characterize large sources of SO2 by either monitoring, modeling or capping emissions below 

2000 tons of SO2 per year.  Although there are existing SO2 monitors in Delaware County and 

Philadelphia County, Pennsylvania elected to conduct modeling for a cluster of emissions 

sources in Delaware and Philadelphia Counties that were subject to the DRR. 

 

3.2. Air Quality Monitoring Data for the Delaware County-Philadelphia County 

Area 
 

This factor considers the SO2 air quality monitoring data in the area of Delaware County-

Philadelphia County. Although the state did not provide specific monitoring data, EPA reviewed 

available monitoring data in Delaware County and Philadelphia County.  An asterisk (*) 

indicates that the value is an incomplete or invalid design value.  

 

 

Table 3. Air Quality Monitoring Da ta for the Delaware County-Philadelphia County Area 

of Analysis 

County 

AQS 

Monitor ID  
Latitude Longitude 

2011-

2013 

Design 

Value 

2012-

2014 

Design 

Value 

2013-

2015 

Design 

Value 

2014-2016 

Design 

Value 

Delaware 42-045-0002 39.835556 -75.3725 14 13* 11* 9* 

Philadelphia 42-101-0048 39.991389 -75.080833 15* 12* 11* 13* 

Philadelphia  42-101-0055 39.922867 -75.186921 13 11 10 9 

Philadelphia  42-101-0004 40.008889 -75.09778 9 9* 9* 11* 

 

 

¶ Air Quality System monitor 42-101-0055 is located in Philadelphia County at the 

Philadelphia Energy Solutions Refinery.  Data collected at this monitor meets 

completeness criteria and indicates that the DV has been and continues to be well below 

the 75 ppb standard, with the 2014-2016 DV being 9 ppb.   

 

¶ Air Quality System monitor 42-045-0002 is located in Delaware County near the Monroe 

Energy Trainer Refinery.  Data collected at this monitor is incomplete for the 1st and 4th 
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quarters of 2014, therefore, the design values including 2014 are incomplete despite 

being well below the 75 ppb standard.  

 

¶ Air Quality System monitor 42-101-0048 is located in Philadelphia County near the 

Philadelphia Energy Solutions Refinery. This monitor began operation during the 1st 

quarter of 2013.  Data collected at this monitor is incomplete due to invalid data for 1 

quarter in 2014 and 1 quarter in 2015. 

 

The EPA has reviewed all available monitoring data for the Delaware County-Philadelphia 

County area of analysis.  However, EPA does not have information indicating this data is in an 

area of maximum concentration, so this data cannot be used as the basis for designation.  

There are no other air quality monitors located within Delaware County or Philadelphia County 

or the surrounding counties/cities which meet the completeness criteria.  Air quality monitoring 

data discussed in this section can be found at https://www.epa.gov/air-trends/air-quality-design-

values. 

 

 

3.3. Air Quality Modeling Analysis for the Delaware County-Philadelphia 

County Area Addressing Several Sources  
 

3.3.1. Introduction 

 

The Pennsylvania Department of Environmental Protection (PA DEP) identified a cluster of 

emissions sources in Delaware and Philadelphia Counties that were subject to the DRR for the 

2010 1 hour SO2 primary NAAQS. This was outlined in a January 15, 2016 letter submitted to 

the EPA. The Commonwealth of Pennsylvania was required to submit a plan to the EPA with 

regards to the path forward for addressing the DRR-listed sources. The four (4) sources 

identified within Delaware and Philadelphia Counties were analyzed using a dispersion model to 

satisfy SO2 DRR requirements. The analyses performed were consistent with the modeling 

protocol provided to PA DEP on July 12, 2016. 

 

This section 3.3 presents all the available air quality modeling information for Delaware and 

Philadelphia Counties that include Kimberly Clark, Covanta Delaware Valley, Exelon 

Generating Company ï Eddystone, and Philadelphia Energy Solutions.  (Delaware and 

Philadelphia Counties will often be referred to as ñthe Delaware Co.-Philadelphia Co. areaò 

within this analysis in section 3.3). This area contains the following SO2 sources around which 

Pennsylvania is required by the DRR to characterize SO2 air quality, or alternatively to establish 

an SO2 emissions limitation of less than 2,000 tons per year: 

 
¶ The Kimberly Clark facility does not emit 2,000 tons or more annually, but was added to 

the SO2 DRR Source list by agreement between the EPA regional office and the state. 

This source emitted approximately 1,069 tons of SO2 according the 2014 NEI. 
¶ The Covanta Delaware Valley facility does not emit 2,000 tons or more annually, but was 

added to the SO2 DRR Source list by agreement between the EPA regional office and the 

state. This source emitted approximately 316 tons of SO2 according the 2014 NEI. 

https://www.epa.gov/air-trends/air-quality-design-values
https://www.epa.gov/air-trends/air-quality-design-values
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¶ The Exelon Generating Company ï Eddystone (Exelon ï Eddystone) facility does not 

emit 2,000 tons or more annually, but was added to the SO2 DRR Source list by 

agreement between the EPA regional office and the state. This source emitted 

approximately 155 tons of SO2 according the 2014 NEI. 
¶ The Philadelphia Energy Solutions facility does not emit 2,000 tons or more annually, but 

was added to the SO2 DRR Source list by agreement between the EPA regional office 

and the state. This source emitted approximately 355 tons of SO2 according the 2014 

NEI. 
 
Because we have available results of air quality modeling in which these sources are modeled 

together, the area around this group of sources is being addressed in this section with 

consideration given to the impacts of all these sources.  
 

In Pennsylvaniaôs original recommendation on June 23, 2011, Pennsylvania recommended that 

the area surrounding the cluster of facilities, specifically the entirety of Delaware and 

Philadelphia Counties, be designated as unclassifiable.  On April 4, 2017, Pennsylvania 

submitted a modeling analysis for the cluster of sources in Delaware and Philadelphia Counties 

but did not update their recommendation.  This assessment and characterization of air quality 

impacts was performed using air dispersion modeling software, i.e., AERMOD, analyzing actual 

emissions. After careful review of the Commonwealthôs assessment, supporting documentation, 

and all available data, the EPA intends to modify the Pennsylvaniaôs recommendation for the 

area, and designate the area as unclassifiable/attainment. Our reasoning for this conclusion is 

explained below. 

 

The area that the state has assessed via air quality modeling is located in portions of Delaware 

and Philadelphia counties that lie imbedded in a highly residential/industrial area along the 

Delaware River and Interstate Highway I-95. 

 

As seen in Figure 3.1 below, the four (4) facilities included in the DRR modeling analysis are 

located along the Delaware River. Three (3) of the sources are located between the river and 

Interstate I-95 near the City of Chester, PA. From south to north they are, Covanta Delaware 

Valley, a resource-recovery facility, Kimberly Clark, a paper mill, Exelonï Eddystone, an oil and 

gas fired power plant, and further north in Philadelphia County, Philadelphia Energy Solutions, 

an oil refinery complex. 

 

The EPAôs intended designation boundary for the Delaware Co.-Philadelphia Co. area is not 

shown in this figure, but is shown in a figure in the section below that summarizes our intended 

designation.  
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Figure 3.1. Map of the Delaware Co.-Philadelphia Co., PA Area Addressing Several 

Sources

 

 

The discussion and analysis that follows below will reference the Modeling TAD and the factors 

for evaluation contained in the EPAôs July 22, 2016 guidance and March 20, 2015 guidance, as 

appropriate. 

 

For this area, the EPA received and considered only one modeling assessment, which was 

submitted by Pennsylvania.  

 

3.3.2. Modeling Analysis Provided by the State 

 

3.3.2.1. Model Selection and Modeling Components 

The EPAôs Modeling TAD notes that for area designations under the 2010 SO2 NAAQS, the 

AERMOD modeling system should be used, unless use of an alternative model can be justified. 

The AERMOD modeling system contains the following components: 

- AERMOD: the dispersion model 

- AERMAP: the terrain processor for AERMOD 

- AERMET: the meteorological data processor for AERMOD 
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- BPIPPRM: the building input processor  

- AERMINUTE: a pre-processor to AERMET incorporating 1-minute automated surface 

observation system (ASOS) wind data  

- AERSURFACE: the surface characteristics processor for AERMET 

- AERSCREEN: a screening version of AERMOD 

 

Pennsylvania used AERMOD version 15181 in regulatory default mode, which was the current 

version at the time of modeling.  On January 17, 2017, the EPA published its revision to 

Appendix W ï Guideline to Air Quality Models.5 Since the publication of Appendix W, 

AERMOD version 16216r has since become the regulatory model version. There were no 

updates from 15181 to 16216r that would significantly affect the concentrations predicted here. 

A discussion of the Commonwealthôs approach to the individual components is provided in the 

corresponding discussion that follows, as appropriate. 

 

3.3.2.2. Modeling Parameter: Rural or Urban Dispersion 

For any dispersion modeling exercise, the ñurbanò or ñruralò determination of a source is 

important in determining the boundary layer characteristics that affect the modelôs prediction of 

downwind concentrations. For SO2 modeling, the urban/rural determination is important because 

AERMOD invokes a 4-hour half-life for urban SO2 sources. Section 6.3 of the Modeling TAD 

details the procedures used to determine if a source is urban or rural based on land use or 

population density.  

 

For the purpose of performing the modeling for the area of analysis, the state determined that it 

was most appropriate to run the model in urban model. Land cover within 3 km of each source 

included in the source cluster was analyzed using the 1992 NLCD dataset, as well as the 

population density around each facility. This is critical since the selection of urban or rural in 

AERMOD determines the set of dispersion coefficients to apply to each stack plume as noted in 

Section 7.2.3 of the Guideline. The land use analysis is to be performed considering the area in 

close proximity to each source rather than areas at more distant receptors, regardless of change in 

rural/urban classification. This is important to note since an improper selection would impact the 

plume coming out the stack such that the model would not properly characterize the plume by 

the time it reaches the farther distances. In the land cover data category, only NLCD 1992 land 

cover codes 22 and 23 are classified as ñurban.ò This finding confirms the use of the urban 

option in AERMOD for, at a minimum, Philadelphia Energy Solutions. 

 

However, as noted in the modeling TAD (and AERMOD Implementation Guide), caution is 

necessary when classifying an area as urban or rural. An area ñmay be in an urban area but 

located close enough to a body of water or other nonȤurban land use category to result in an 

erroneous rural classification for the source.ò This is true of the setting for the cluster as the 

Delaware River skews the percent urban determine from AERSURFACE for Kimberly Clark, 

Covanta Delaware Valley and Exelonï Eddystone. As such, the population density of the area 

was investigated to further solidify the urban option choice. To do this, the average population 

density was calculated, per square kilometer, in a 3 km radius surrounding each facility. The 

                                                 
5 https://www.federalregister.gov/documents/2015/07/29/2015-18075/revision-to-the-guideline-on-air-quality-

models-enhancements-to-the-aermod-dispersion-modeling  

https://www.federalregister.gov/documents/2015/07/29/2015-18075/revision-to-the-guideline-on-air-quality-models-enhancements-to-the-aermod-dispersion-modeling
https://www.federalregister.gov/documents/2015/07/29/2015-18075/revision-to-the-guideline-on-air-quality-models-enhancements-to-the-aermod-dispersion-modeling
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population density of each of these facilities was greater than 750, which supports an urban 

classification under Appendix W section 7.2.3 (d). 

 

Each of the four (4) modeled sources was assigned a different population using the URBANOPT 

command line in AERMOD. In urban areas, AERMOD accounts for the dispersive nature of the 

ñconvective-likeò boundary layer that forms during nighttime conditions by enhancing the 

turbulence over that which is expected in the adjacent rural, stable boundary layer. This 

enhanced turbulence is a function of population. The modeling analysis accounts for this using 

total populations within 3 km of each of the modeled sources using GIS software. Population 

numbers were highest for Philadelphia Energy Solutions followed by Kimberly Clark, Exelonï 

Eddystone and finally Covanta Delaware Valley. A default value of 1.0 meter was used for the 

urban roughness length for each source. 

 

EPA reviewed the analysis and agrees with assigning the ñurbanò classification to all four (4) 

sources included in the modeling analysis. 

 

3.3.2.3. Modeling Parameter: Area of Analysis (Receptor Grid) 

The TAD recommends that the first step towards characterization of air quality in the area 

around a source or group of sources is to determine the extent of the area of analysis and the 

spacing of the receptor grid. Considerations presented in the Modeling TAD include but are not 

limited to: the location of the SO2 emission sources or facilities considered for modeling; the 

extent of concentration gradients due to the influence of nearby sources; and sufficient receptor 

coverage and density to adequately capture and resolve the model predicted maximum SO2 

concentrations.  

 

The sources of SO2 emissions subject to the DRR in this area are described in the introduction to 

this section. For the Delaware Co.-Philadelphia Co. area, the state has included a total of four (4) 

emitters of SO2 in southeastern Delaware County and southern Philadelphia County. The four (4) 

sources are located along a twenty kilometer stretch of the western side the Delaware River. 

Pennsylvania determined that this was the appropriate distance to adequately characterize air 

quality through modeling to include the potential extent of any SO2 NAAQS exceedances in the 

area of analysis and any potential impact on SO2 air quality from other sources in nearby areas. 

In addition to Kimberly Clark, the other emitters of SO2 included in the area of analysis are 

Covanta Delaware Valley, Exelonï Eddystone, and Philadelphia Energy Solutions. No other 

sources were determined by the state to have the potential to cause concentration gradient 

impacts within the area of analysis.  

 

The grid receptor spacing for the area of analysis chosen by the state is as follows: 

- Multiple fence lines for Kimberly Clark and Philadelphia Energy Solutions properties; 

single fence lines for Covanta Delaware Valley and Exelon - Eddystone. Ambient 

boundaries are of varying length (the longest are surrounding multiple areas around 

Philadelphia Energy Solutions) and receptors are placed at approximately 25-m intervals. 

- a 50-m Cartesian receptor grid extending (radially) from the ambient boundary (fence 

line) to 2 km from Kimberly Clark, Exelonï Eddystone and Covanta Delaware Valley 

facilities. 
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- a 100-m Cartesian receptor grid extending (radially) from 2 km to 10 km from Kimberly 

Clark, Exelonï Eddystone and Covanta Delaware Valley. 

- a 500-m Cartesian receptor grid extending (radially) from 10 km to 30 km from Kimberly 

Clark, Exelon ï Eddystone and Covanta Delaware Valley. 

- a 1,000-m Cartesian receptor grid extending (radially) from 30 km to 50 km from 

Kimberly Clark, Exelon ï Eddystone and Covanta Delaware Valley. 

- A 10-m 75 by 75 Cartesian grid centered on the peak receptor from the main grid (see 

discussion below) 

 

The main model receptor network contained 87,389 receptors, and the network covered a 

roughly circular area extending slightly over 50 km from Kimberly Clark. The main grid covers 

portions of southeast Pennsylvania along with nearby areas in southwest New Jersey, northern 

Delaware, and northeast Maryland. Receptors over open water were retained. A fine Cartesian 

grid covers a roughly 750 m by 750 m area centered over the peak receptor from the main grid, 

approximately 1.8 km northwest of Kimberly Clark. This grid includes 5,625 receptors.  Both 

grids combined have a total of 93,014 model receptors. A small gap was noted in a portion of the 

modeling grid extending south from the Commodore Barre Bridge. This receptor gap was not 

expected to impact the final model results since the peak receptor was not located in this area. 

 

Figures 3.2 through 3,5, show the Commonwealthôs chosen area of analysis surrounding each of 

the four (4) sources included in the modeling analysis as well as the receptor grid for the area of 

analysis shown in Figures 3.6 and 3.7. 

 

The Pennsylvania did not place receptors in other locations that it considered to not be ambient 

air relative to at least one of the modeled facilities, i.e. all receptors within these facilitiesô 

properties. While this is inconsistent with the Modeling TAD, this should not mask any modeled 

peaks within other sourceôs property boundary given that the actual model peak concentration 

occurs relatively distant from any sourceôs ambient air boundary. Exelon -- Eddystone and 

Covanta Delaware Valley are fully fenced. Both facilities also have gated entrances, employ 

security cameras that are monitored in the control room and have a security guard at the main 

truck entrance. The remaining facilities do not have a fence around their entire property. In this 

case, for receptor placement the fence line is used where available, but natural borders (i.e. trees 

or water) were used to represent the boundary when no fence was present (e.g., along the river). 
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Figure 3.2: Area of Analysis for the Delaware Co.-Philadelphia Co. area Covanta Delaware 

Valley Source 
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Figure 3.3: Area of Analysis for the Delaware Co.-Philadelphia Co. area Exelon -- 

Eddystone Source 
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Figure 3.4: Area of Analysis for the Delaware Co-Philadelphia Co. area Kimberly Clark 

Source   
 

 


